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TITLE OF PROJECT: The Effect of Antibiotics on Bacteria
Objectives: To deternine the effect of antibiotics on the intestinad
flora of mice subjected to totial body x-rudiation, with special zttention to

those enteric micro-orgenisns which have been found to be perticul.rly impor-

tant in causing frtal b cteremia after ei;aosufé to ';‘_*}50'r.;_t,otal.“’—ﬁqd;-’fé—ra_&iatien.
SUE4ARY OF RESULTS:

1. This reJort is longer than usucl beczuse it describes & number of un-

comoleted experiuents of a preliminary nature which have been mi:de in en zt-
tenpt to explore several avenues of asproach for the iaest promising lecd to

the solution of a comg:iicated problem.
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In an ctte pt to gather inforiation about ihe tine after total Tody
irradiation when potentially psthozenic bacteria in the intestinal tract pene-
trate the unucosa ind initizte systemic infection, the following ex eriment was

carried out:  On different days post-irraciction, the nice were fed-different

strains cf Pseudononzs ceruzinoss, each of which hod been made resistent to @



different antibiotic. This preocedure mede it possible to identify the strains
as they vere recovered from heart'!s blocd &t zutopsy and thereby to determine
the time &t which each particular strain had been administered. The bacteria
were given by mixing them with the drinking water. The sequence of the cif-
ferent strains wos changed in different experiments becauce the chloromycetin-
resistent strain seemed to be less virulent than the others. The nmice were ir-
radiated with 550 r.

The strain which was fed curing the first two days after irraciation
caused a hicher incidence of fatal bacteremis than those fed later on.

2. To deternine the infective AOse ‘of Pseudomonas Ly acuth in an irradi-
ated animal, a streptbmycin~resistant strain was fed tc irradiated mice during
the first 24 hours post-irradietion and in @nother exweriment on the sixth day
post-irradistion. A strentomycin-resistant strain wes used in order te identi-
fy it easily. Blood cultures were made on all the wice which died. The fol-
lowing teble gives the vercentage of mice showling this strain in their blood
cultures. It shows that a siicller inoculum was required on the sixth day post-
irradiation thea during the 24 hours immediately following irraciation.

TABLE I. PERCENTAGE OF 4UTOPSY ELOOD CULTURES
CONTAINING DRUG-RESISTANT PSEUDO:IIUNAS

Approx. No. Pseudomonzs per mi. in Drinking Ucter
108 107 106 105 106 1 103
i
Fed on day of B
irradiation 62 % 33 % 0% 0 o=
3 |
Fed on 6th day -
post-irradiation 100 87 31 0 o i 2

A volymyxin-sensitive strain of Pseudomonas was fed to mice irradiated

with 550 r during the first 4% hours after irraciation. Polymyxin was then
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given by iouth in their drinkinz water (20 pg/ul. of woter) every dey therc-
after. In s?ite of this treatment a2ll of the mice died with Pseudononas bac-
teremia, and 2il1 of the streins recovered from.heart's blood were fcound to be
polymyxin—sensitive. The aduinisti tien of polymyzin by nouth, therefore,
failed to elimincte the Pseudomonas which héd been iﬁtroduced into the grstro-
intestinal tract.

4e A systemactic survey was node to deterrine the incideace of Salionella
carriers among our stock mice as they were received from the breeder (Rocklend
Farms, New City, New York). This wos necessitcted by an umasu2lly hich inci-

dénce of generalized infection with Seliionella enteritidis in irradiated mice.

Groups of approxiictely fifty mice were ex:mined in.the folloving --y:

A sanple of feces from ecch mouse-w:s-cultu;ed, end each ncuse isol:ted indi-
ﬁidually in a se)“rate jar. TFresh Tecil’ gyeclmens wereﬁculmurnd a2ach coy there-
affer for the duration of the observetion period. Cultures were made in tetre-
Ahdonate brbth-énd=subcultgrad=thgﬁfo}low@ng,day onto eosin-metiylene-blue agar,
8S ager, and blood agar. Particular éﬁtention wag paid to-Selmonella, Precteus,
and Pseudbmonas.%

*It'was fon.d tuat aIthough Sg nonella enteritidis wes recovered r‘rom a
hlgn percentawe o%hnlc;‘(u to 45 per cent) on crrival in the l‘borauorv,

about_half of these beczme Saliionella-negative thereafter., Those with consist-

ently positive focal culiures were designated persistent carriers; those which lost.

Salnonella from their feccl eultures «fter isolction werea desimeted trancsient
-cerrieiss

‘Mice which hed been culturad in this pwnner for three to four weeks were
noisoned with'niﬁfégeﬂ-ﬁugfgrd'(otg‘mg intraperitoneaily), add'after deﬁtﬁ £

ew days 1ater, were antopsied for cultures of heart's blood and spleen. Cul-
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tures of the persistent carriers always contained Salmonella. Those of the
transient carriers never did. Incidentally, the persistent cerriers died sooner
then the others.

L small esidemiological study was meade in which small grourss of Selronelio-
negative mice were exposed to a persistent carrier by housing them in a cege
together after a preliminary period of isolation. Each nouse was cultured each
day for the following three weeks. During this period of contact Salroneila
was recovered from the feces of only two mice, from egch on only one occasion.
(See Table II.)

hen this experiment was repeated with nmice irradiated with 550 r eénd then
exposed to a carrier, Salmonella promptly 2ppezred in the fecas of most of the
ﬁice. This experiment is still in progrecs.

Similar epidemiological studies have been made with Proteus; i.e., mice
which had been Proteus-negative for three weeks, or hid.been zositive for Pro-
teus on no uore then one occasion, were put together with a persistent Proteus
carrier. (See Tatle III.) Some of the contacts hrd occasional positive cul-
tures. But when the nice were irradicted at the tizn.of mixing, all>of the
contscts becene positive Cor Proteus. |

Mice which had remsined Proteus-negative during 4 weeks esposure to a
cgrrier and were then x-rayed and segregeted again continued to remain Proteus—
negative.

Although thess observotions are too few to justify eny concluéion, they
do sgggest thet these micro-orgenistis cre able to e3tablish themselves uuch more

“~adily in the intestinal tract in irradiated mice than in normal uice during
>t with an infected cage nate; j.e.. by the natural mode éf sﬁread“of epi-

~w~utic infection. It should be pointed out that these mice come from a stock
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known to contein carriers of both of these micro-orzanisms cnd have therefore
been exposed to them, and consequentiy have.a fairly high natural resistence
to them. (See Section ?.)

While it is realized that epideiailologicel experiments carried out on guch
mice are mere difficult to interpret than experiments mode un animels Ymown to
be free ¢f the infection under investigzation, it is felt that they simulate.
more closely the herd conditions which might prevail in = human population sud-
denly exposed to mid-lethzcl doses of lonlizing radiations. It is regrettable
that the sreat amount of work involved severely limits the nuaber of animals
which can be studied. An attewpt is being mede to overcome this difficulty by
simplifying the technicue and thereby increasing the size of each experiment.

5. The natural resistance of these mice to Salmonella infection was
demonsirated in the following experiment. From among a large number of tiice
ként in individual jars and cultured deily for 3 to 4 weeks, 27 which were

found to be consistently Salmonella-negative were given Salmonella enteritidis

by mouth. They were continued in isolation and cultured daily until death, or
until they were killed for antopsy cultures. The feces of ihose vhich wure fed
with approximately 10,000 micro-organisms contained Salnonella only during the
first 24 hours after inoculation.

Nearly half of those which received 20,000 Salaonella beceaine negative in
2 days. uwven some of those receiving 100,000 becrme neyative. Some of the mice
receiving 20,000 or 100,000 died of Salmonella infection.

6. Our preceding progress report (deted 29 January, 1952) stated that we
had been unable to obtain consistent confirmation of cur earlier observation

that treatment with very small doses of streptamycin or terramycin increased

the mortality of mice subjected to 550 or 600 r total body x-radiution. Fifteen
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additional experiments of this kind have since been made. In 5 of 8 experiments
with terranycin and in 3 of 7 with streptomycin, the rnimels died more rapidly
than the untreated controls. In the other 7 experiments there was no difference
between treated and untreated nice.

An apnaratus has been constructed {through the courtesy of the Imstitute
for Radichiology and Biophysies) which will rerrit growth of different str-ins
of bacteria on either side of a sintered glass filter, but will allow the cul-
ture medium to flow back and forth. All of the technical difficulties hzve not
yet been solved, however, so that it hes not heen put to use.

PLA¥S FOR THZ FUTURE
Work will be continued on:
1. The effect of entibiotics on the intestinal flora of normel uné
irradiated niice.
2., Epidemiological experinents vith irraciated nice.
3. The effcct on the relative growth rates in vitro of enteric bacteria
growiﬁg in & common culture medium, but separated in a becteria-tight filter.
REPORTS AND FUBLICATIONS
l. C. Phillip Miller - Clinical ond Laboratory Aspects of Antibiotic Theiapy.
Lecture in the cource on lilitary Medicine for ledical Officers, srmy
Medical Service, Groduate School, Yashingten, D. C., 15 liarch, 1952.
2. Carolyn W. Hemiond, C. Phillip ifiller, Morjanne Tompkins, Margoret Colling,
and Marjorie Bohnhoff - Duration of Post-Jrrediation PRacteremia in ilice.

.Paper presented at the Annual Meeting of the Society of American Bac-
-teriologists, Boston, Messachusetts, 28 April, 1952.

Respectfully subnitted,




TACLE II. PRESENCE OR'ABSENCE OF SALMONELLL IN
REZPEATED CULTURES OF FECES
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T/.BLE III.

PRESENCE OR LLBOENCE OF PROTE

WEC
L ]

Irrclicted Mice

I RuPENTED CULTURLS OF FECLE
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ToHLL, III. (Continued)

Urirradicted dice
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